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1. Summary 
Suture periostitis is a bony proliferation of the suture lines of the skull in horses. The nasofrontal 
suture line is most commonly involved, but other suture lines may also be affected. The swelling 
may be bilateral or unilateral and is usually not painful. Epiphora may develop when the 
nasolacrimal duct is involved in the inflammatory process. Suture periostitis is rare and not well-
documented in the literature, and the aetiology is not completely understood. The aim of this 
retrospective study was to determine the incidence and features of suture periostitis in horses 
presented to the Equine Clinic, Vetsuisse Faculty, University of Zurich, from 1995 to 2016. Patient 
history, clinical findings, time from occurrence to admission, results of diagnostic imaging 
techniques (radiography, computed tomography, endoscopy), histological findings, treatment and 
outcome of 15 cases were described. The outcomes of different treatment modalities were 
compared: Nine horses did not receive treatment, three horses were treated conservatively and three 
horses with severe bony proliferation underwent surgical stabilisation with two or four 2.4-mm 
UniLock plates. In all horses, the bony swelling resolved within four to 24 months after admission. 
Resolution of clinical signs was more rapid in horses that received surgical treatment than in horses 
treated conservatively or not treated at all. 
Keywords: Suture Periostitis, Horse, Suture, Exostosis 
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2. Zusammenfassung 
Unter der Suture Periostitis (SP) versteht man eine uni- oder bilateral auftretende, nicht dolente 
knöcherne Auftreibung der Schädelnähte von Pferden Falls der Ductus nasolacrimalis mitbetroffen 
ist, kann es zu Epiphora kommen. Die Krankheit ist wenig beschrieben. Die Ätiologie ist 
weitgehend unbekannt. Das Ziel dieser retrospektiven Studie war eine Untersuchung aller Pferde 
mit SP, die von 1995 bis 2016 an der Pferdeklinik der Universität Zürich vorgestellt wurden. 
Untersucht wurden: Signalement, Anamnese, Symptome, Dauer vom Auftreten der Symptome bis 
zur Vorstellung der Patienten, Auswertung der bildgebenden Verfahren (Röntgen, 
Computertomographie, Endoskopie), histologische Beurteilung, Therapie und Verlauf. Die 
möglichen diagnostischen Massnahmen sowie der Verlauf nach keiner, konservativer oder 
chirurgischer Therapie wurden verglichen. Die Krankengeschichten von 15 Fällen wurden 
aufgearbeitet. Neun Pferde wurden nicht therapiert, während drei Pferde konservativ behandelt 
wurden. Bei weiteren drei Pferden mit extremen Zubildungen im Bereich der Sutura nasofrontalis 
wurde eine chirurgische Stabilisation der betroffenen Suture mittels 2.4-Unilock Platten 
durchgeführt. Alle Fälle zeigten eine Regression der knöchernen Schwellung. Dies dauerte 
zwischen vier bis 24 Monate. Die chirurgisch therapierten Pferde zeigten einen schnelleren 
Heilungsverlauf im Vergleich zu den nicht, respektive konservativ therapierten Fällen. 
Stichworte: Suture Periostitis, Schädelnaht, Pferd 
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3. Introduction 
Suture periostitis (SP), also called suture exostosis or suturitis, is a rare condition in horses 
characterized by a transverse, ﬁrm, unilateral or bilateral swelling in the frontal region of the head 
(Dixon 1991, Carslake 2009). The nasofrontal suture line at the level of the rostral aspect of the 
orbits is most often affected (Gibbs and Lane 1987, Tremaine and Dixon 2002), whereas the 
nasolacrimal (Dixon 1991, Tremaine and Dixon 2001) and maxillolacrimal sutures (Carslake 
2009) are less commonly involved. Possible causes of SP include trauma (Dixon 1991), previous 
surgical sinusotomy (Dixon 1991, Tremaine and Freeman 2006, Fenner et al. 2018) and instability 
attributable to chronic fracture (Klein et al. 2014). However, the exact etiology of this condition is 
unknown. 
Although SP has been infrequently described in the veterinary literature, there are similarities 
among reported cases. For example, most of the horses did not have distinct clinical signs apart 
from a ﬁrm, non-painful swelling rostral to the eyes (Lane et al. 1987). Some horses had persistent 
uni- or bilateral epiphora (McIlnay et al. 2001, Ramzan and Payne 2005). The most common 
radiographic ﬁnding was proliferative periosteal changes in the nasofrontal suture line, which was 
wider than normal and not completely closed (Tremaine and Freeman 2006). However, the extent 
and pattern of the proliferative lesions were highly variable (Tremaine and Dixon 2002, Manso-
Díaz and Taeymans 2012). 
Treatment for SP varies among reports (Dixon 2014), and in cases that received no therapy, the 
swelling disappeared within 12 months of diagnosis (Dixon 2014). In other cases, surgical 
intervention was chosen to decrease the time required for resolution of signs (Manso-Diaz and 
Taeymans 2012). In one adult horse, stabilization of the nasofrontal suture lines with two 2.4 mm 
Unilock plates led to resolution of the swelling and other signs including epiphora within six 
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months (Klein et al. 2014). 
Information about SP, available treatment options and associated outcomes in horses is sparse. 
Therefore, the aim of the present study was to describe a case series of horses with SP and to 
compare the outcome after conservative management, surgical intervention or no treatment. 
 
4. Case histories and clinical findings 
The case records of 15 horses with SP presented to the Equine Hospital, University of Zurich, 
between 1995 and 2016, were reviewed retrospectively. In all cases, a diagnosis of SP was made 
based on the clinical signs (bony facial swellings with or without epiphora) and radiographic 
ﬁndings (periosteal and endosteal bone proliferation in the area of the nasofrontal suture line). 
Information regarding patient data, case background, clinical signs and their duration before 
presentation, radiographic results, treatment and outcome were collected. The age of the horses 
ranged from six to 17 years, with a mean (± s.d.) of 9.4 ± 3.3 years. There were 10 geldings and 
ﬁve mares, and breeds included: Warmblood (10), Thoroughbred (3) and Quarter horse (2). The 
duration of clinical signs before presentation ranged from two weeks to 24 months. A summary of 
the patient data and the clinical details are shown in Table 1. 
All patients were presented for evaluation of bony swellings of the nasofrontal region. The 
swellings were ﬁrm in all cases, and none of the horses reacted to deep palpation of the region. 
Thirteen horses had symmetric bilateral and two had asymmetric unilateral bony exostosis in the 
region of the nasofrontal suture (Fig 1). Seven cases had unilateral (4/7) or bilateral (3/7) epiphora. 
Headshaking was reported in two horses, and one horse had subcutaneous emphysema surrounding 
the swelling. In all horses, physical examination showed no obvious reason for the swelling, and 
there was no history of previous surgical intervention or trauma. 
8 
 
 
Case Age (years) Breed Sex Clinical signs Duration of clinical signs* 
1 7 TB M Symmetric swelling 
Headshaking 
6 months 
2 10 WB G Unilateral swelling (left) 
Epiphora (left) 
3 weeks 
5 years 
3 11 WB M Unilateral swelling (right) 2 months 
4 11 WB G Symmetric swelling 3 months 
5 10 WB G Symmetric swelling 2 months 
6 13 WB G Symmetric swelling 
Bilateral epiphora 
2 months 
7 7 WB G Symmetric swelling 
Bilateral epiphora 
1 month 
8 6 QH G Symmetric swelling 
Epiphora (left) 
3 weeks 
9 10 TB M Symmetric swelling 
Bilateral epiphora 
3 weeks 
10 13 QH G Symmetric swelling 
Epiphora (right) 
Headshaking 
1 month 
11 6 WB G Symmetric swelling 2 months 
12 17 WB G Symmetric swelling 5 months 
13 8 WB M Symmetric swelling 
Bilateral epiphora 
5 months 
14 6 TB M Symmetric swelling 6 months 
15 6 WB G Symmetric swelling 
Emphysema 
2 weeks 
 
TABLE 1: Patient signalment and results of physical examination in 15 horses with suture 
periostitis. Swelling occurred on the head between the eyes and involved mainly the nasofrontal 
suture. 
*The time frame between occurrence of the problem to presentation of the horse. 
TB, Thoroughbred; WB, Warmblood; QH, Quarter horse; M, mare; G, gelding 
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5. Diagnostics 
Lateral, oblique (30°) and dorsoventral radiographic views of the nasofrontal region of the affected 
bones were taken in all cases. All radiographs were reviewed by a board-certiﬁed radiologist (FDC). 
New periosteal bone formation was seen in all projections and was most obvious in the lateral 
views (Fig 2). In all cases, the nasofrontal suture line was affected with radiographic evidence of 
periosteal new bone formation. Of the 15 cases, widening of the suture line was seen in 13, well-
marginated bone proliferation in seven and irregularly-marginated bone proliferation in eight. Four 
of 15 cases had soft tissue swelling, which was mild in three and moderate in one. Localization of 
the bony changes varied. A line was drawn on the lateral radiographic view perpendicular to the 
frontal bone. This line was centered either over the area of bone discontinuity, when visible, or, in 
the absence of bone discontinuity, over the area of maximum thickness of new bone formation. 
The location at which this line crossed the roots of the teeth was recorded (Fig 3). This line crossed 
the caudal tooth root of the second molar (110 and 210) in three cases, the rostral tooth root of the 
third molar (111 and 211) in seven cases and the caudal tooth root of 111/211 in ﬁve. Additional 
diagnostic techniques were carried out as required. Two horses underwent endoscopic examination 
of the nasal cavity, which showed no abnormalities in one case and a small amount of mucus near 
the ethmoid in the other. 
Computed tomography (CT) using a 40- slice helical CT scanner (Somatom Sensation Open, 
Siemens AG, Switzerland) was carried out in ﬁve horses in dorsal recumbency and under general 
anesthesia. An indwelling catheter was placed in a jugular vein, and the horses were premedicated 
with penicillin G (30,000 IU/kg intravenously [IV])1, gentamicin (7 mg/kg [IV])2 and ﬂunixin 
meglumine (1.1 mg/kg [IV])3. The horses were sedated with acepromazine (0.03 mg/kg intra-
muscularly [IM])4 and medetomidine (0.01 mg/kg [IV])3, and anesthesia was induced with 
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ketamine (2 mg/kg [IV])5 and diazepam (0.2 mg/kg [IV])6. An endotracheal tube was placed, and 
anesthesia was maintained with isoﬂurane. CT images were obtained using settings of 120 kV and 
100 mAs, 1 s tube rotation time, a pitch of 0.65, and 2 mm slice collimation with an increment of 
2 mm reconstructed to 0.75 mm using a medium-frequency image reconstruction algorithm (soft 
tissue) and a high-frequency image reconstruction algorithm (bone). CT enabled characterization 
of the exact localization and extent of the SP as well as assessment of the lacrimal duct, sinuses 
and soft tissues. In the ﬁve horses that underwent CT examination, the frontolacrimal suture was 
involved in addition to the nasofrontal suture line. The bone proliferation involved externally the 
wall of the lacrimal duct in two of these ﬁve horses (Fig 4). In the horse with subcutaneous 
emphysema (Case 15), CT revealed retrobulbar gas accumulation. Table 2 provides a summary of 
the CT ﬁndings in ﬁve horses with SP. 
 
 
Fig. 1 – Fig. 2 from left to right 
Fig. 1 Horse presented with ﬁrm, bilateral and non-painful swelling in the nasofrontal region. 
Fig. 2 Lateral radiographic view of the same horse shown in Fig.1 showing new periosteal bone 
formation (arrows) and widening of the nasofrontal suture line (arrow head). 
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Fig. 3 – Fig. 5 from left to right 
Fig. 3 A line was drawn on the lateral radiographic view perpendicular to the frontal bone centred 
over the area of the bony changes to the roots of the teeth. In this horse, the bony changes are at 
the level of the caudal root of 111/211. 
Fig. 4 Transverse CT image (frontal view) at the level of the second molars. New bone proliferation 
(arrows) in the region of the nasofrontal and the frontolacrimal suture lines with bony thickening 
involving the right lacrimal duct (arrow head) are visible. 
Fig. 5 Two cases were treated surgically, with two 11-hole, 2.4 mm Unilock plates7 over the 
affected nasofrontal suture. One plate was positioned right and one left of the internasal suture and 
ﬁxed with 3 mm locking screws (4 proximal, 4 distal to the suture). In one horse four 10-hole, 2.4-
mm Unilock plates7 were used for stabilization with two plates placed on each side of the internasal 
suture.
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Case Affected suture 
lines 
Symmetry Lacrimal canal Sinus Soft tissue changes Bone changes  Additional unusual findings 
4 Nasofrontal and 
frontolacrimal 
suture 
Bilateral  No changes Normal Mild soft tissue 
swelling over bone 
proliferation 
Discontinuity at the level of the 
sutures 
None 
6 Nasofrontal and 
frontolacrimal 
suture 
Bilateral  Bone thickening 
and mild 
narrowing of the 
right canal 
Mild maxillary 
sinusitis 
None Multifocal areas of thinning Labial fracture of the crown of 210, two 
small round (up to 6 mm in diameter) 
structures dorsal to 210 (possible 
cementomas) 
11 Nasofrontal and 
frontolacrimal 
suture 
Bilateral but more 
pronounced on the 
right 
Focal thickening 
and mild 
narrowing the 
left canal 
Fluid line in 
the right 
frontal sinus 
Mild soft tissue 
swelling 
Discontinuity at the level of the 
sutures and multifocal lytic areas 
Multiple fragments in the suture 
13 Nasofrontal, 
frontolacrimal and 
nasolacrimal suture 
Bilateral but more 
pronounced on the 
right 
No changes Small amount 
of fluid in the 
right frontal 
sinus 
None Discontinuity at the level of the 
sutures  
None 
15 Nasofrontal and 
frontolacrimal 
suture 
Bilateral  No changes Normal Moderate soft tissue 
swelling and 
subcutaneous 
emphysema 
Discontinuity at the level of the 
sutures 
Retrobulbar gas accumulation 
 
TABLE 2: Findings of computed tomography in five horses with suture periostitis. 
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6. Treatment and outcome 
Treatment and outcome of the 15 horses with SP are summarized in Table 3. Nine cases received 
no treatment. Three horses were treated conservatively; two received daily oral administration of 
phenylbutazone (2.2 mg/kg [Equipalazone 1000 mg/1.59 g powder for oral application]8) for seven 
and 14 days, respectively, and the other was treated with topical application of Dimethylsulfoxid 
(DMSO). Three cases with severe bony changes underwent surgical treatment under general 
anesthesia immediately after CT examination because bone instability was suspected. The horses 
were anesthetized and placed on the operating table in lateral recumbency. The surgical area was 
clipped and prepared for aseptic surgery. Two 10 cm paramedian, rostrocaudal incisions were made 
approximately three cm from the median, centered at the level of the frontonasal suture. The 
periosteum was elevated, and the callus involving the suture between the frontal and nasal bones 
was removed revealing a distinct 2 mm gap between the bones. In two cases, two, 11-hole, 2.4 mm 
Unilock plates7 were positioned over the affected nasofrontal suture with one plate right and one 
left of the internasal suture, and ﬁxed with 3 mm locking screws (4 proximal, 4 distal to the suture) 
(Fig 5). In the third case, four, 10-hole, 2.4 mm Unilock plates7 were used with two plates placed 
on each side of the internasal suture. The wound was closed in two layers. Recovery from 
anesthesia was uneventful in all cases. Penicillin G (30,000 IU/kg QID intravenously [IV])1, 
gentamicin (7 mg/ kg SID [IV])2 and ﬂunixin meglumine (1.1 mg/kg SID [IV])3 were administered 
for three days after which phenylbutazone (2.2 mg/kg [Butasan 320 mg/ml solution for oral 
application]6 was administered orally, once daily, for one week. 
The implants were removed three to 26 months postoperatively. Resolution of the swelling took 
less than six months in all the three cases that underwent surgical stabilization, less than 12 months 
in three of the nine cases that received no treatment and more than 12 months in the remaining six. 
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Complete resolution of the swelling in the two cases treated conservatively with phenylbutazone 
took six and 18 months, respectively. One case with topical application of DMSO was lost to 
follow-up. 
 
Case Treatment Time to resolution  Histologic Findings Follow-up 
1 Topical application of 
DMSO 
LTF  LTF 
2 NT within 24 months Callus formation with no 
infiltration of inflammatory cells 
 
3 NT within 24 months   
4 NT within 5 months   
5 NT within 24 months   
6 Surgical stabilization with 
2, 11-hole, Unilock plates 
within 6 months Callus formation with no 
infiltration of inflammatory cells 
Implants removed 26 months post-
operatively at owner’s request 
7 NT within 8 months   
8 NT within 12 months   
9 Phenylbutazone (2.2 mg/kg 
PO SID for one week) 
within 18 months   
10 NT within 6 months   
11 Surgical stabilization with 
2, 10-hole, Unilock plates 
within 4 months Callus formation with mild 
infiltration of inflammatory cells 
Implants removed 12 months post-
operatively at owner’s request 
12 NT within 18 months   
13 Phenylbutazone (2.2 mg/kg 
PO SID for two weeks) 
within 6 months   
14 NT within 24 months   
15 Surgical stabilization with 
4, 10-hole, Unilock plates 
within 4 months Callus formation with chronic 
infiltration of inflammatory cells 
Implants removed 3 months post-
operatively because of infection 
 
TABLE 3: Summary of treatment, time to resolution and histologic findings in 15 horses with 
suture periostitis. 
NT, no treatment; LTF, lost to follow-up; PO, per orally; SID, once a day 
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7. Histopathologic findings 
Samples of the proliferative bone lesions were collected in all three horses that underwent surgical 
treatment, and a biopsy sample of the bony changes was obtained in one horse that did not receive 
any treatment. Samples were ﬁxed in 4 % buffered formalin for 24 hours followed by 
demineralization in 5 % nitric acid for 24 hours. Afterwards, the samples were embedded in 
paraffin, and 4 µm sections were cut and stained with hematoxylin and eosin stain for histologic 
examination; the results are summarized in Table 3. All histologic changes were interpreted as 
callus formation. Inﬁltration of inﬂammatory cells was seen in two cases, in which clinical signs 
had been seen for two weeks and two months, respectively (Fig 6). Inﬁltration of inﬂammatory 
cells was not seen in the other two horses, in which clinical signs had been present for three weeks 
and two months, respectively. 
 
Fig. 6 Histologic section of the proliferative bony lesion in a horse with suture periostitis. 
Trabeculae of woven bone (A) with peritrabecular bone marrow stromal cells (B) often appearing 
as ﬁbroblastoid tissue (C) between the woven bone can be seen. Hematoxilin and eosin stain, 20x. 
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8. Discussion 
The goal of the present case series was to characterize the clinical, radiographic and histologic 
features of 15 horses diagnosed with SP. In addition, the outcome of surgical and conservative 
treatment as well as no treatment was determined. 
It has been reported that young Thoroughbred and Thoroughbred-cross horses are more commonly 
affected by SP (Gibbs and Lane 1987, Dixon 1991), but the present study could not conﬁrm this. 
However, approximately 40 % of the equine population in Switzerland is Warmblood horses, and 
Thoroughbred horses are less common (Agroscope 2016). Accordingly, the majority of horses in 
the present study were Warmblood horses with a mean age of 9.4 years. Both sexes were affected, 
but the prevalence of SP was numerically higher in male (n = 10) than in female horses (n = 5). 
The number of horses was too small to determine whether this is a deviation from the sex 
distribution of the Swiss horse population, in which about 50 % are mares (Agroscope 2016). 
Previous reports on SP in horses did not ﬁnd a sex predilection (Gibbs and Lane 1987, Dixon 1991). 
The clinical signs of SP in the current study were similar to those previously reported, with most 
of the horses presented because of bilateral swelling in the frontal region of the head. Three horses 
had unilateral and four had bilateral epiphora. Furthermore, one horse had subcutaneous 
emphysema surrounding the swelling with unilateral retrobulbar gas accumulation, which has not 
been reported to date. It is likely that the air originated from the sinus and passed through the open 
suture line to accumulate subcutaneously. 
Radiographic examination conﬁrmed the diagnosis of SP in all cases, but did not allow precise 
assessment of all the affected suture lines or evaluation of changes of the lacrimal duct because of 
severe superimposition of bony structures. In all ﬁve cases that underwent CT examination, this 
imaging modality showed that in addition to the nasofrontal suture line, the frontolacrimal suture 
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line was involved. In one case, the adjacent nasolacrimal suture line was also affected, which has 
been previously described (Dixon 1991, Tremaine and Dixon 2001). In addition, CT revealed bone 
proliferation on the wall of the nasolacrimal duct in three of the ﬁve cases. It has been reported that 
the maxillolacrimal suture line can also be affected (Carslake 2009), but this suture line was not 
involved in any of our cases. 
Our observations have shown that the location of the bony changes can vary anatomically at a 
rostrocaudal level. In one study, a line drawn perpendicular to the frontal bone at the level of the 
frontonasal suture on a lateral radiograph was used to divide the skull into cranial and nasal portions 
(Evans and McGreevey 2006). It was determined that the frontonasal suture line was always 
located at the level of the orbit, crossing the check teeth caudal to 111/211 (Evans and McGreevey 
2006). In contrast, the results of our study showed that this same line crossed the caudal tooth root 
of 111/211 in only ﬁve cases, whereas it crossed the rostral tooth root of 111/211 in seven cases 
and the caudal tooth root of 110/210 in three cases. Therefore, we hypothesize that frontonasal 
sutures of horses not only have unique deviations (Evans and McGreevey 2006) but also individual 
anatomic localization at a rostrocaudal level. 
Suture line periostitis is described as an inﬂammatory response to instability or direct trauma 
(Dixon 2014). However, of the four samples examined histologically, only two cases had 
inﬁltration of inﬂammatory cells. None of the swellings, including the two with histologic signs of 
inﬂammation, were painful. Therefore, further information that would potentially elucidate the 
etiology of SP was not found in our study. Trauma or previous surgical sinusotomy is described as 
a possible direct cause (Dixon 1991, Tremaine and Freeman 2006, Fenner et al. 2018), but this did 
not occur in any of the cases in the present study. Instability of the nasofrontal suture line was seen 
in all cases that underwent surgical treatment and has been discussed as a predisposing factor for 
the development of SP (Manso-Diaz and Taeymans 2012). However, the cause of this instability 
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and the inﬂuence of compression forces during mastication (Rafferty and Herring 1999) are not 
clear. Spontaneous resolution of SP over a period of 12 to 18 months has been described (Dixon 
2014), which was in general agreement with the results of the present study. In the 12 cases that 
received conservative treatment or were not treated, resolution of the bony swelling occurred within 
18 months in seven, but took longer than 18 months in the remaining cases. In contrast, surgical 
treatment resulted in resolution of bony changes in less than six months. However, a meaningful 
comparison is difficult because only a few cases were treated surgically. 
The incidence of horses with SP presented to our clinic was relatively low. Even though a deﬁnitive 
diagnosis of SP was possible using radiography, CT was superior for determining the extent of 
affected suture lines. Based on our ﬁndings, surgical ﬁxation in horses with SP leads to more rapid 
resolution of bony changes and therefore should be considered as a treatment option. Further 
studies are needed to determine the etiology of SP. 
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